Journal of the 


AUDIO ENGINEERING SOCIETY 


SUBJECT AND AUTHOR INDEX 
VOLUME 44—1996 NUMBERS 1-12 


Key: Articles (A); Communications (C); Corrections (CORR); Editorials (E); Engineering Reports (ER); 
Features (F); Letters (L); Messages (M); Standards (S); and Technical Committee Reports (TCR). 


SUBJECT INDEX 


ACOUSTICS 
Acoustical Physics 


Addendum to “On the Acoustic Impedance of Baffled Strip 
Radiators” (L). Lipshitz, P. Stanley, Scott, Tony C., and 
Salvy, Bruno, 44:10, p. 864 (1996) 


Measurement and Evaluation 


Optimizing the Decay Range in Room Acoustics Measure- 
ments Using Maximum-Length-Sequence Techniques. 
Bradley, John S., 44:4, pp. 266-273 (1996) 


Designing Curved Diffusers for Performance Spaces. Cox, 
Trevor J., 44:5, pp. 354-364 (1996) 


An Analysis Procedure for Room Acoustics and Sound 
Amplification Systems Based on the Early-to-Late Sound 
Energy Ratio. Marshall, L. Gerald, 44:5, pp. 373-381 (1996) 


Theory 


Analyzing Listening Tests with the Directional Two-Tailed 
Test. Leventhal, Les and Huynh, Cam-Loi, 44:10, pp. 850-863 
(1996) 


AMPLIFIERS AND PREAMPLIFIERS (See 
ELECTRONICS) 


AUDIO ENGINEERING PRACTICES AND AIDS (See 
ENGINEERING DESIGN) 


AUDIO ENGINEERING SOCIETY 
AES News: EEAC Meets in Copenhagen (F). 44:1/2, p. 82 
(1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:3, p. 206 (1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:4, pp. 303-304 (1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:6, p. 521 (1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:9, p. 790 (1996) 


AES Annual Report. 44:9, p. 799 (1996) 


Review of Society’s Sustaining Members (F). 44:10, pp. 
898-921 (1996) 


President’s Message (E). Cohen, Elizabeth A., 44:11, p. 947 
(1996) 


AES Officers 1996-1997 (F). 44:11, pp. 1055-1059 (1996) 


Presidents’ Message (E). Shelton, Tim and Cohen, Elizabeth 
A., 44:12, p. 1083 (1996) 


AES News: Formation of Latin American Region (F). 
44:12, p. 1178 (1996) 


1996/1997 AES International Sections Directory (F). 44:12, 
pp. 1179-1197 (1996) 


Call for Awards Nominations (F). 44:12, p. 1206 (1996) 


Call for Nominations for the Board of Governors (F). 
44:12, p. 1207 (1996) 


Bylaws: Audio Engineering Society, Inc. (F). 44:12, pp. 
1214-1217 (1996) 


Conventions 


AES 100th Convention Preview, Copenhagen, Denmark 
(1996 May 11-14) (F). 44:3, pp. 162-200 (1996) 


AES 100th Convention Report, Copenhagen, Denmark 
(1996 May 11-14) (F). 44:7/8, pp. 610-653 (1996) 


AES 102nd Convention Call for Papers, Munich, Germany 
(1997 March 22-25) (F). 44:7/8, pp. 673-675 (1996) 


AES 101st Convention Preview, Los Angeles, California 
(1996 November 8-11) (F). 44:9, pp. 742-779 (1996) 


AES 101st Convention Report, Los Angeles, California 
(1996 November 8-11) (F). 44:12, pp. 1134-1178 (1996) 


AES 103rd Convention Call for Papers, New York, New 
York (1997 September 26-29) (F). 44:12, pp. 1212-1213 
(1996) 


Regional Conventions 
AES 6th Australian Regional Convention Preview, Mel- 


bourne, Australia (1996 September 10-12) (F). 44:6, pp. 
514-521 (1996) 


ee 2 
, ia : ee 
i eee 
| i - es 
eS ee | 
ae 
es | 
SS SE | 
a Ee | 


Journal of the 


AUDIO ENGINEERING SOCIETY 


SUBJECT AND AUTHOR INDEX 
VOLUME 44—1996 NUMBERS 1-12 


Key: Articles (A); Communications (C); Corrections (CORR); Editorials (E); Engineering Reports (ER); 
Features (F); Letters (L); Messages (M); Standards (S); and Technical Committee Reports (TCR). 


SUBJECT INDEX 


ACOUSTICS 
Acoustical Physics 


Addendum to “On the Acoustic Impedance of Baffled Strip 
Radiators” (L). Lipshitz, P. Stanley, Scott, Tony C., and 
Salvy, Bruno, 44:10, p. 864 (1996) 


Measurement and Evaluation 


Optimizing the Decay Range in Room Acoustics Measure- 
ments Using Maximum-Length-Sequence Techniques. 
Bradley, John S., 44:4, pp. 266-273 (1996) 


Designing Curved Diffusers for Performance Spaces. Cox, 
Trevor J., 44:5, pp. 354-364 (1996) 


An Analysis Procedure for Room Acoustics and Sound 
Amplification Systems Based on the Early-to-Late Sound 
Energy Ratio. Marshall, L. Gerald, 44:5, pp. 373-381 (1996) 


Theory 


Analyzing Listening Tests with the Directional Two-Tailed 
Test. Leventhal, Les and Huynh, Cam-Loi, 44:10, pp. 850-863 
(1996) 


AMPLIFIERS AND PREAMPLIFIERS (See 
ELECTRONICS) 


AUDIO ENGINEERING PRACTICES AND AIDS (See 
ENGINEERING DESIGN) 


AUDIO ENGINEERING SOCIETY 
AES News: EEAC Meets in Copenhagen (F). 44:1/2, p. 82 
(1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:3, p. 206 (1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:4, pp. 303-304 (1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:6, p. 521 (1996) 


Updates and Corrections to the 1995/1996 AES Interna- 
tional Sections Directory (F). 44:9, p. 790 (1996) 


AES Annual Report. 44:9, p. 799 (1996) 


Review of Society’s Sustaining Members (F). 44:10, pp. 
898-921 (1996) 


President’s Message (E). Cohen, Elizabeth A., 44:11, p. 947 
(1996) 


AES Officers 1996-1997 (F). 44:11, pp. 1055-1059 (1996) 


Presidents’ Message (E). Shelton, Tim and Cohen, Elizabeth 
A., 44:12, p. 1083 (1996) 


AES News: Formation of Latin American Region (F). 
44:12, p. 1178 (1996) 


1996/1997 AES International Sections Directory (F). 44:12, 
pp. 1179-1197 (1996) 


Call for Awards Nominations (F). 44:12, p. 1206 (1996) 


Call for Nominations for the Board of Governors (F). 
44:12, p. 1207 (1996) 


Bylaws: Audio Engineering Society, Inc. (F). 44:12, pp. 
1214-1217 (1996) 


Conventions 


AES 100th Convention Preview, Copenhagen, Denmark 
(1996 May 11-14) (F). 44:3, pp. 162-200 (1996) 


AES 100th Convention Report, Copenhagen, Denmark 
(1996 May 11-14) (F). 44:7/8, pp. 610-653 (1996) 


AES 102nd Convention Call for Papers, Munich, Germany 
(1997 March 22-25) (F). 44:7/8, pp. 673-675 (1996) 


AES 101st Convention Preview, Los Angeles, California 
(1996 November 8-11) (F). 44:9, pp. 742-779 (1996) 


AES 101st Convention Report, Los Angeles, California 
(1996 November 8-11) (F). 44:12, pp. 1134-1178 (1996) 


AES 103rd Convention Call for Papers, New York, New 
York (1997 September 26-29) (F). 44:12, pp. 1212-1213 
(1996) 


Regional Conventions 
AES 6th Australian Regional Convention Preview, Mel- 


bourne, Australia (1996 September 10-12) (F). 44:6, pp. 
514-521 (1996) 


ee 2 
, ia : ee 
i eee 
| i - es 
eS ee | 
ae 
es | 
SS SE | 
a Ee | 


AES 6th Australian Regional Convention Report, Mel- 
bourne, Australia (1996 September 10-12) (F). 44:11, pp. 
1034-1054 (1996) 


AES 8th Regional Convention Call for Papers, Tokyo, 
Japan (1997 June 25-27) (F). 44:12, pp. 1210-1211 (1996) 


Standards Committee News (Also see STANDARDS 
AND TERMINOLOGY) 


AES Standards Committee News: Formation of an Audio 
Engineering Society Standards Committee Task Group Ti- 
tled SC-02-M Task Force on High-Capacity Digital Audio 
of the SC-02 Subcommittee on Digital Audio (S). 44:1/2, p. 
51 (1996) 


AES Standards Committee News: Report of the Meetings 
of the SC-03 Subcommittee on Preservation and Restora- 
tion of Audio Recordings and Its Working Groups at the 
AES 99th Convention (S). 44:1/2, pp. 52-53 (1996) 


AES Standards Committee News: Erratum to “AES-10id- 
1995, AES information document for digital audio engi- 
neering — Engineering guidelines for multichannel audio 
digital interface (MADI) AES10” (S). 44:1/2, p. 53 (1996) 


AES Standards Committee News: Upcoming AES Stan- 
dards Meetings (S). 44:3, p. 159 (1996) 


AES Standards Committee News: Publication of AES27- 
1996 (S). 44:4, p. 284 (1996) 


AES Standards Committee News: Status of AESSC Pro- 
jects (S). 44:4, p. 284 (1996) 


AES Standards Committee News: Report of the WG-07 
Working Group on Listening Tests on Publication of 
AES20-1996, AES recommended practice for professional 
audio — Subjective evaluation of loudspeakers (S). 44:5, p. 
403 (1996) 


AES Standards Committee News: SC-10 Groups Meet to 
Prepare the AES24 Standard (S). 44:5, p. 403 (1996) 


AES Standards Committee News: Report of the SC-05 
Subcommittee on Interconnections at AES 99th Conven- 
tion, 1995-10-07 (S). 44:6, pp. 508-509 (1996) 


AES Standards Committee News: AES Standards Style (S). 
44:6, pp. 509-510 (1996) 


AES Standards Committee News: Report of the 1995-10 
Meeting of the SC-02-02 Working Group on Input/Output 
Interfacing of the SC-02 Subcommittee on Digital Audio 
(S). 44:7/8, pp. 599-600 (1996) 


AES Standards Committee News: Report of the 1996-05 
Meeting of the SC-02-02 Working Group on Input/Output 
Interfacing of the SC-02 Subcommittee on Digital Audio 
(S). 44:7/8, pp. 600-601 (1996) 


AES Standards Committee News: Report of the Meeting of 
the SC-02 Subcommittee on Digital Audio, in Conjunction 
with the AES 100th Convention (S). 44:7/8, p. 601 (1996) 


AES Standards Committee News: Report of the Meetings 
of the SC-04 Subcommittee on Acoustics and Its Working 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


Groups, at the AES 100th Convention (S). 44:7/8, p. 601 
(1996) 


AES Standards Committee News: SC-04-01 Working 
Group on Acoustics and Sound Source Modeling (S). 
44:7/8, pp. 601-602 (1996) 


AES Standards Committee News: SC-04-02 Working 
Group on Characterization of Acoustical Materials (S). 
44:7/8, p. 602 (1996) 


AES Standards Committee News: SC-04-03 Working 
Group on Loudspeaker Modeling and Measurement (S). 
44:7/8, p. 602 (1996) 


AES Standards Committee News: Proposed SC-04-04 
Working Group on Microphone Characterization (S). 
44:7/8, p. 602 (1996) 


AES Standards Committee News: Upcoming AES Stan- 


dards Meetings (S). 44:9, p. 737 (1996) 


AES Standards Committee News: Request for Information 
on Psychoacoustics-Based Measurement (S). 44:10, p. 893 
(1996) 


AES Standards Committee News: Discussion Report by J. 
Berryman, Chair of the SC-10-02 Working Group on Pro- 
tocols of the SC-10 Subcommittee on Sound System Con- 
trol (S). 44:10, pp. 893-896 (1996) 


AES Standards Committee News: Report of the SC-02-01 
Working Group on Digital Audio Measurement Tech- 
niques of the SC-02 Subcommittee on Digital Audio, 1996- 
05, in Conjunction with the AES 100th Convention in 
Copenhagen, Denmark (S). 44:10, p. 897 (1996) 


AES Standards Committee News: AES Standards and In- 
formation Documents Now Available on CD-ROM (S). 
44:11, p. 1030 (1996) 


AES Standards Committee News: Report and Discussion 
on ITU Perceptual Measurement Proposals Presented to 
the SC-10-01 Working Group on Digital Audio Measure- 
ment Techniques of the SC-02 Subcommittee on Digital 
Audio, at Its Copenhagen Meeting 1996-05 (S). 44:11, p. 
1030 (1996) 


AES Standards Committee News: Call for Comment on 
DRAFT REVISED AES11-xxxx — Erratum (S). 44:12, p. 
1132 (1996) 


AES Standards Committee News: Proposal by the SC-02- 
02 Working Group on Digital Input-Output Interfaces of 
the SC-02 Subcommittee on Digital Audio for Revision of 
the AES3 Digital Audio Interface and Its IEC 958 Counter- 
part (S). 44:12, p. 1132 (1996) 


AES Standards Committee News: Report of the Meeting of 
the SC-02 Subcommittee on Digital Audio Held in Copen- 
hagen on 1996-05-10 (S). 44:12, pp. 1132-1133 (1996) 
AUDIO/VISUAL (See ELECTRONICS) 


BROADCASTING (See SYSTEMS) 


pres ‘ [ae +) i 
i S. ee ) eT h a 
oe ae ar i & 
| ae |. a 
1219 
See San a 
Be ioe a 


CALCULATOR PROGRAMS (See ENGINEERING 
DESIGN) 


CASSETTES (See RECORDING REPRODUCTION, 
Magnetic; SYSTEMS, Broadcasting, Audio) 


COMPUTER PROGRAMS (See ENGINEERING 
DESIGN) 


DELAY SYSTEMS (See ELECTRONICS) 


DISTORTION (See specific device or phenomenon, 
e.g., ELECTRONICS, Amplifiers or Measurement and 
Evaluation; PHYSIOLOGY, Hearing; TRANSDUCERS, 
Loudspeakers) 


EDUCATION AND AUDIO 


1996 Directory of Educational Programs (F). 44:5, insert 
(1996) 


ELECTRONIC MUSIC (See ACOUSTICS, Musical 
instruments; SIGNALS, Music and Speech) 


ELECTRONICS 
Amplifiers 


Error Correction in Audio Amplifiers. Danyuk, Dimitri and 
Pilko, George, 44:9, pp. 721-728 (1996) 


Filters and Equalizers 


Performance of Cascade and Parallel IIR Filters (ER). 
Chen, Wei, 41:3, pp. 148-158 (1996) 


ENGINEERING DESIGN 


Auralization 


Experimental Auralization of Car Audio Installations. 
Granier, Emmanuel, Kleiner, Mendel, Dalenback, Bengt-Inge, 
and Svensson, Peter, 44:10, pp. 835-849 (1996) 


ENGINEERING AIDS (See ENGINEERING DESIGN) 


EQUALIZATION (See specific environment or device, 
e.g., ACOUSTICS, Environments, TRANSDUCERS, 
Loudspeakers) 


ERROR CORRECTION AND CONCEALMENT (See 
RECORDING AND REPRODUCTION, Coding and 
Format; TRANSMISSION AND RECEPTION, Coding 
and Format) 


FCC (See INDUSTRY; STANDARDS AND 
TERMINOLOGY, Transmission) 


FILTERS (See ELECTRONICS) 


FM STEREO MULTIPLEX (See SYSTEMS, 
Broadcasting, Audio, or Multichannel Techniques) 


1220 


INDEX TO VOLUME 44 
GROUNDING (See ELECTRONICS, Amplifiers) 


HEADPHONES (See TRANSDUCERS) 
HEARING (See PHYSIOLOGY) 


HIGH-FIDELITY (See specific device or technology, 
e.g., ELECTRONICS, Amplifiers; SYSTEMS, 
Multichannel and Stereophonic Techniques; 
TRANSDUCERS, Loudspeakers) 


INSTRUMENTS (See specific measurement 
technology, e.g., ACOUSTICS, Measurement and 
Evaluation; ELECTRONICS, Measurement and 
Evaluation) 


LOUDSPEAKERS (See TRANSDUCERS) 


MEDICAL AND BIOLOGICAL APPLICATIONS (See 
PHYSIOLOGY) 


MICROPHONES (See TRANSDUCERS) 


MULTICHANNEL RECORDING AND 
REPRODUCTION (See RECORDING AND 
REPRODUCTION; SYSTEMS) 


MUSIC AND MUSICAL INSTRUMENTS (See 
ACOUSTICS, Musical Instruments; SIGNALS, Music 
and Speech) 

NOISE AND NOISE CONTROL (See PHYSIOLOGY, 
Psychophysics; SIGNALS, Noise Reduction or Signal 
Processing) 

NOISE REDUCTION SYSTEMS (SEE SIGNALS) 


PHYSIOLOGY 

Psychophysics 

Binaural Technique: Do We Need Individual Recordings? 
Moller, Henrik, Sgrensen, Michael Friis, Jensen, Clemen Boje, 


and Hammershgi, Dorte, 44:6, pp. 451-469 (1996) 


PSYCHOACOUSTICS (See PHYSIOLOGY, 
Psychophysics) 


PUBLIC ADDRESS SYSTEMS (See SYSTEMS, Sound 
Distribution or Sound Reinforcement) 


QUADRAPHONIC TECHNIQUES (SEE SYSTEMS, 
MULTICHANNEL AND STEREOPHONIC 
TECHNIQUES) 

RECORDING AND REPRODUCTION 

Coding and Format 

The Design of Encoding Functions for Stereophonic and 
Polyphonic Sound Systems. Poletti, M., 44:11, pp. 948-963 
(1996) 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


a 
ae, 
ee 
| = 

= 


Compatibility Matrixing of Multichannel Bit-Rate-Re- 
duced Audio Signals. ten Kate, Warner R. Th., 44:12, pp. 
1104-1119 (1996) 


REVERBERATION AND DELAY (See ELECTRONICS, 
Delay Devices; SIGNALS, Signal Processing) 


SIGNALS 
Music and Speech 


Automated Parameter Optimization for Double Frequency 
Modulation Synthesis Using the Genetic Annealing Algo- 
rithm. Tan, B. T. G. and Lim, S. M., 44:1/2, pp. 3-15 (1996) 


MIDAS-MILAN: An Open Distributed Processing System 
for Audio Signal Processing. Kirk, Ross and Hunt, Andy, 
44:3, pp. 119-129 (1996) 


Group Synthesis with Genetic Algorithms. Cheung, Ngai- 
Man and Horner, Andrew B., 44:3, pp. 130-147 (1996) 


Physical Modeling of Plucked String Instruments with Ap- 
plication to Real-Time Sound Synthesis. Valimaki, Vesa, 
Huopaniemi, Jyri, Karjalainen, Matti, and Janosy, Zoltan, 44:5, 
pp. 331-353 (1996) 


Computation and Memory Tradeoffs with Multiple 
Wavetable Interpolation. Horner, Andrew, 44:6, pp. 481-496 
(1996) 


Discrete Summation Synthesis of Musical Instrument 
Tones Using Genetic Algorithms. Chan, San-kuen and 
Horner, Andrew, 44:7/8, pp. 581-592 (1996) 


Signal Processing 


Audio Compression for Network Transmission (F). Dietz, 
Martin, Popp, Harald, Brandenburg, Karlheinz, and Friedrich, 
Robert, 44:1/2, pp. 58-72 (1996) 


A Comparison of Dithered and Chaotic Sigma—Delta Mod- 
ulators. Dunn, Chris and Sandler, Mark, 44:4, pp. 227-244 
(1996) 


Improving Audio Codecs by Noise Substitution (ER). 
Schulz, Donald, 44:7/8, pp. 593-598 (1996) 


Lossless Coding for Audio Discs. Craven, Peter and Gerzon, 
Michael, 44:9, pp. 706-720 (1996) 


An Alternative Algorithm for Estimating and Tracking 
Talker Location by Microphone Arrays (ER). Zhang, Ming 
and Er, M. H., 44:9, pp. 729-736 (1996) 


Compensation for Nonlinear Distortion of Horn Loud- 
speakers by Digital Signal Processing. Klippel, Wolfgang, 
44:11, pp. 964-972 (1996) 


Multichannel Signal Processing Techniques in the Repro- 
duction of Sound. Nelson, P. A., Ordufia-Bustamante, F., and 
Hamada, H., 44:11, pp. 973-989 (1996) 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


Experiments on a System for the Synthesis of Virtual 
Acoustic Sources. Nelson, P. A., Ordufia-Bustamante, F., En- 
gler, D., and Hamada, H., 44:11, pp. 990-1007 (1996) 


Co-talker Separation Using the “Cocktail Party Effect.” 


Cao, Yuchang, Sridharan, Sridha, and Moody, Miles, 44:12, 
pp. 1084-1096 (1996) 


Sound Statistics 


A Time—Frequency Auditory Model Using Wavelet Packets 
(ER). Agerkvist, Finn T., 44:1/2, pp. 37-50 (1996) 


SIGNAL PROCESSING (See SIGNALS) 


SOUND REINFORCEMENT AND PUBLIC ADDRESS 
SYSTEMS (See SYSTEMS) 


SPEECH ANALYSIS AND SYNTHESIS (See 
PHYSIOLOGY, Speech; SIGNALS, Sound Statistics) 


STANDARDS AND TERMINOLOGY (Also see AUDIO 
ENGINEERING SOCIETY, Standards Committee 
News) 


Recording 


DRAFT AES22-xxxx, DRAFT Recommended practice for 
audio preservation and restoration — Storage of polyester- 
base magnetic tape (S). 44:4, insert (1996) 


AES27-1996 AES recommended practice for forensic pur- 
poses — Managing recorded audio materials intended for 
examination (S). 44:4, pp. 274-283 (1996) 


DRAFT AES28-xxxx, DRAFT AES standard for audio 
preservation and restoration — Method for estimating life 
expectancy of compact discs (CD-ROM) based on effects of 
temperature and relative humidity (S). 44:5, insert (1996) 


Transducer 


AES20-1996 AES Recommended practice for professional 
audio — Subjective evaluation of loudspeakers (S). 44:5, pp. 
382-401 (1996) 


DRAFT AES-Sid-xxxx, AES information document for 
room acoustics and sound reinforcement system modeling 
— Loudspeaker modeling and measurement — Frequency 
and angular resolution for measuring, presenting and pre- 
dicting loudspeaker polar data (S). 44:7/8, insert (1996) 


Transmission 


DRAFT AES-2id-xxxx, DRAFT AES information docu- 
ment for digital audio engineering — Guidelines for the use 
of the AES3 interface (S). 44: 1/2, insert (1996) 


DRAFT REVISED AES11-xxxx, AES Recommended prac- 
tice for digital audio engineering — Synchronization of dig- 
ital audio equipment in studio operations (S). 44:9, insert 
(1996) 


a 
ee 
a aul ; 
7 3 
| a ee 
eee 1221 
7 — . ; 


AES-2id-1996 AES information document for digital audio 
engineering — Guidelines for the use of the AES3 interface 
(S). 44:10, pp. 865-892 (1996) 


DRAFT AES3-1992 Amendment 1-xxxx, Amendment 1 to 
AES recommended practice for digital audio engineering 
— Serial transmission format for two-channel linearly rep- 
resented digital audio data (S). 44:11, insert (1996) 


AES18-1996 AES recommended practice for digital audio 
engineering — Format for the user data channel of the 
AES digital audio interface (S). 44:11, pp. 1008-1029 (1996) 


SYSTEMS 


Multichannel Techniques and Stereophonic 
Techniques 


A Microphone Array for Multimedia Workstations. 
Mahieux, Y., Le Tourneur, G., and Saliou, A., 44:5, pp. 
365-372 (1996) 


Generalized Transaural Stereo and Applications. Bauck, 
Jerry and Cooper, Duane H., 44:9, pp. 683-705 (1996) 


Sound Reinforcement 


Design of Logarithmically Spaced Constant-Directivity 
Transducer Arrays. van der Wal, Menno, Start, Evert W., and 
de Vries, Diemer, 44:6, pp. 497-507 (1996) 


Design and Commissioning of Sound Reinforcement Sys- 
tems for the Australian Parliament—A Holistic Approach. 
Leembruggen, Glenn and Connor, David, 44:10, pp. 821-834 
(1996) 


TERMINOLOGY (See STANDARDS AND 
TERMINOLOGY) 


TESTING AND MEASUREMENT (See specific 
technology, e.g., ACOUSTICS, Measurement and 
Evaluation; ELECTRONICS, Measurement and 
Evaluation) 


TRANSDUCERS 

Loudspeakers 

Arrays and Systems 

Correction to “‘Constant-Beamwidth One-Octave Band- 


width End-Fire Line Array of Loudspeakers” (CORR). 
Harrel, Jefferson A. and Hixson, Elmer L., 44:6, p. 507 (1996) 


Sound Reinforcement by Wavefield Synthesis: Adaptation 
of the Synthesis Operator to the Loudspeaker Directivity 
Characteristics. de Vries, Diemer, 44:12, pp. 1120-1131 
(1996) 


Direct Radiator 
Design and Validation of a System for Selecting Optimized 


1222 


INDEX TO VOLUME 44 


Midrange Loudspeaker Diaphragm Profiles. Geaves, G. P., 
44:3, pp. 107-118 (1996) 


Horn 


Modeling the Nonlinearities in Horn Loudspeakers. Klip- 
pel, Wolfgang, 44:6, pp. 470-480 (1996) 


A Model of Nonlinear Wave Propagation in Horns. Hol- 
land, Keith R. and Morfey, Christopher L., 44:7/8, pp. 569-580 
(1996) 


Performance and Response 


Harmonic Balance Method for Estimating the Nonlinear 
Parameters of Electrodynamic Direct-Radiator Loud- 


speakers. Jeong, Hyuk and Ih, Jeong-Guon, 44:4, pp. 245-257 
(1996) 


New Method of Characterizing Driver Linearity. Scott, 
Jonathan, Kelly, Jonathan, and Leembruggen, Glenn, 44:4, pp. 
258-265 (1996) 


Nonlinear System Identification for Horn Loudspeakers. 
Klippel, Wolfgang, 44:10, pp. 811-820 (1996) 


An Integral Limitation upon Loudspeaker Frequency Re- 


sponse for a Given Enclosure Volume. Harrison, Jeffrey, 
44:12, pp. 1097-1103 (1996). 


Measurement and Evaluation 


The Sound of Midrange Horns for Studio Monitors (ER). 
Holland, Keith R., Fahy, Frank J., and Newell, Philip R., 
44:1/2, pp. 23-36 (1996) 


Frequency and Angular Resolution for Measuring, Pre- 
senting, and Predicting Loudspeaker Polar Data. Seidel, Fe- 
licity and Staffeldt, Henrik, 44:7/8, pp. 555-568 (1996) 


Microphones 


Other 


Silicon Microphones (ER). Sessler, Gerhard M., 44:1/2, pp. 
16-22 (1996) 


TRANSMISSION AND RECEPTION 
Coding and Format 


Audio and MIDI Markup Tools for the World Wide Web 
(F). Pennycook, Bruce, 44:4, pp. 290-296 (1996) 

Routing MIDI Messages Over Ethernet (F). Foss, Richard 
and Mosala, Thabo, 44:5, pp. 406-415 (1996) 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


ees | 
Ss ee | 
es 
a ———— | 
a —— 
Ps )6=h—lC 
—___ 


CROSS-REFERENCE SUBJECT INDEX 


AMPLIFIERS 
(See ELECTRONICS) 


AUDIO APPLICATIONS, MISCELLANEOUS 
(See SYSTEMS: Other) 


AUDIO CIRCUITS and CIRCUIT COMPONENTS 
(See ELECTRONICS) 


AUDIO ENGINEERING, PRACTICES, and AIDS 
(See ENGINEERING DESIGN) 


AUDIO INDUSTRY 
(See INDUSTRY) 


AUDIO/VISUAL 
(See ELECTRONICS) 


BIOMEDICAL APPLICATIONS 
(See PHYSIOLOGY: Biomedical Applications) 


BROADCASTING 
(See SYSTEMS: Broadcasting) 


CALCULATOR PROGRAMS 
(See ENGINEERING DESIGN) 


CASSETTES 


(See RECORDING AND REPRODUCTION: 
Magnetic) 


COMPUTER PROGRAMS 
(See ENGINEERING DESIGN) 


CONSOLES 
(See SYSTEMS: Studio Consoles and Facilities) 


DELAY SYSTEMS 
(See ELECTRONICS) 


DIGITAL 
(See specific device or terminology) 


DISTORTION 
(See specific device or phenomenon) 


EARPHONES 
(See TRANSDUCERS: Headphones) 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


ELECTRONIC MUSIC 


(See ACOUSTICS: Musical Instruments; SIGNALS: Music 
and Speech) 


EQUALIZATION 
(See specific environment or device) 


ERROR CORRECTION and CONCEALMENT 
(See RECORDING AND REPRODUCTION, 
TRANSMISSION AND RECEPTION: Coding and Format) 


FCC 


(See INDUSTRY, STANDARDS, AND TERMINOLOGY: 
Transmission, SYSTEMS: Broadcasting) 


FILTERS 
(See ELECTRONICS) 


FM STEREO MULTIPLEX 
(See SYSTEMS: Broadcasting, Multichannel Techniques) 


GROUNDING 
(See ELECTRONICS: Amplifiers, Power Supplies) 


HEADPHONES 
(See TRANSDUCERS) 


HEARING 
(See PHYSIOLOGY: Hearing) 


HEARING AIDS 
(See PHYSIOLOGY: Biomedical Applications) 


HIGH FIDELITY 


(See specific device or technology, e.g., ELECTRONICS: 
Amplifiers) 


HISTORY OF SOUND RECORDING 
(See HISTORY) 


HOME MUSIC SYSTEMS 
(See specific device or technology) 


INSTRUMENTS 
(See specific measurement technology, e.g., ACOUSTICS 
or ELECTRONICS: Measurement and Evaluation), 
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INTEGRATED CIRCUITS 
(See ELECTRONICS: Components—Active) 


LOUDSPEAKERS 
(See TRANSDUCERS) 


MAGNETIC TAPE RECORDING and 
REPRODUCTION 
(See RECORDING AND REPRODUCTION: Magnetic) 


MEDICAL and BIOLOGICAL APPLICATIONS 
(See PHYSIOLOGY: Biomedical Applications) 


MICROPHONES 
(See TRANSDUCERS) 


MIXING CONSOLES 
(See SYSTEMS: Studio Consoles and Facilities) 


MOTION PICTURE and TELEVISION SOUND 
(See ACOUSTICS: Environments—Auditorium, 
RECORDING AND REPRODUCTION: Magnetic, 
Optical—Film, SYSTEMS: Motion Pictures) 


MULTICHANNEL RECORDING and 
REPRODUCTION 

(See RECORDING AND REPRODUCTION, 
SYSTEMS) 


MUSIC and MUSICAL INSTRUMENTS 
(See ACOUSTICS: Musical Instruments, SIGNALS: Music 
and Speech) 


NOISE and NOISE CONTROL 
(See PHYSIOLOGY: Psychophysics, SIGNALS: Noise 
Reduction, Signal Processing) 


NOISE REDUCTION SYSTEMS 
(See SIGNALS: Noise Reduction) 


PHONOGRAPHS 
(See RECORDING AND REPRODUCTION: Mechanical) 


PREAMPLIFIER 
(See ELECTRONICS: Amplifiers) 


PSYCHOACOUSTICS 
(See PHYSIOLOGY: Psychophysics) 


PUBLIC ADDRESS SYSTEMS 
(See SYSTEMS: Sound Distribution, Sound 
Reinforcement) 


QUADRAPHONIC TECHNIQUES 
(See SYSTEMS: Multichannel Techniques) 


RECEIVERS 
(See TRANSMISSION AND RECEPTION: Receivers) 
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RECORD INDUSTRY 
(See INDUSTRY) 


RECORDING STUDIO EQUIPMENT and FACILITIES 
(See ACOUSTICS: Environments, SYSTEMS: Studio 
Consoles and Facilities) 


REVERBERATION and DELAY SYSTEMS 
(See ELECTRONICS: Delay Devices, SIGNALS: Signal 
Processing) 


SEMICONDUCTORS 
(See ELECTRONICS: Components) 


SIGNAL PROCESSING 
(See SIGNALS: Signal Processing) 


SOUND REINFORCEMENT and PUBLIC ADDRESS 
SYSTEMS 
(See SYSTEMS: Sound Reinforcement) 


SPEECH ANALYSIS and SPEECH SYNTHESIS 
(See PHYSIOLOGY: Speech) 


STEREOPHONIC TECHNIQUES 
(See SYSTEMS: Multichannel Techniques) 


TAPE RECORDING and REPRODUCTION 
(See RECORDING AND REPRODUCTION: Magnetic) 


TELEPHONY 


(See SYSTEMS: Broadcasting, TRANSMISSION AND 
RECEPTION) 


TERMINOLOGY 
(See STANDARDS AND TERMINOLOGY) 


TESTING and MEASUREMENT 

(See specific technology, e.g., ACOUSTICS, 
ELECTRONICS, and TRANSMISSION: Measurement 
and Evaluation) 


TRANSISTORS 
(See ELECTRONICS: Components) 


TUNERS 
(See TRANSMISSION AND RECEPTION: Transmission 
Lines and Cables) 


VACUUM TUBES 
(See ELECTRONICS: Components) 


VIDEO AUDIO 
(See SYSTEMS: Broadcasting) 


J. Audio Eng. Soc., Vol. 43, No. 12, 1995 December 


4 
es 
- P| f. 
Pe . 
Po 
i Fe Pe { 
Po | 
pe ' 
—_ a 


AUTHOR INDEX 


Agerkvist, Finn T. A Time—Frequency Auditory Model Us- 
ing Wavelet Packets (ER), 44:1/2, pp. 37-50 (1996) 


Bauck, Jerry and Cooper, Duane H. Generalized Transaural 
Stereo and Applications, 44:9, pp. 683-705 (1996) 


Bradley, John S. Optimizing the Decay Range in Room 
Acoustics Measurements Using Maximum-Length-Sequence 
Techniques, 44:4, pp. 266-273 (1996) 


Brandenburg, Karlheinz (see Dietz, Martin). 44:1/2, pp. 
58-72 (1996) 


Cao, Yuchang, Sridharan, Sridha, and Moody, Miles. Co- 
talker Separation Using the “Cocktail Party Effect,” 44:12, 
pp. 1084-1096 (1996) 


Chan, San-kuen and Horner, Andrew. Discrete Summation 
Synthesis of Musical Instrument Tones Using Genetic Algo- 
rithms, 44:7/8, pp. 581-592 (1996) 


Chen, Wei. Performance of Cascade and Parallel IIR Filters 
(ER), 41:3, pp. 148-158 (1996) 


Cheung, Ngai-Man and Horner, Andrew B. Group Synthe- 
sis with Genetic Algorithms, 44:3, pp. 130-147 (1996) 


Clemen Boje (see Mller, Henrik). 44:6, pp. 451-469 
(1996) 


Cohen, Elizabeth A. President’s Message (E), 44:11, p. 947 
(1996) 


— — (see Shelton, Tim). Presidents’ Message (E), 44:12, p. 
1083 (1996) 


Connor, David (see Leembruggen, Glenn). 44:10, pp. 
821-834 (1996) 


Cooper, Duane H. (see Bauck, Jerry). 44:9, pp. 683-705 
(1996) 


Cox, Trevor J. Designing Curved Diffusers for Performance 
Spaces, 44:5, pp. 354-364 (1996) 


Craven, Peter and Gerzon, Michael. Lossless Coding for 
Audio Discs, 44:9, pp. 706-720 (1996) 


Dalenbiack, Bengt-Inge (see Granier, Emmanuel). 44:10, 
pp. 835-849 (1996) 


Danyuk, Dimitri and Pilko, George. Error Correction in Au- 
dio Amplifiers, 44:9, pp. 721-728 (1996) 


de Vries, Diemer (see van der Wal, Menno). 44:6, pp. 
497-507 (1996) 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


— —. Sound Reinforcement by Wavefield Synthesis: Adap- 
tation of the Synthesis Operator to the Loudspeaker Directiv- 
ity Characteristics, 44:12, pp. 1120-1131 (1996) 


Dietz, Martin, Popp, Harald, Brandenburg, Karlheinz, and 
Friedrich, Robert. Audio Compression for Network Trans- 
mission (F), 44:1/2, pp. 58-72 (1996) 


Dunn, Chris and Sandler, Mark. A Comparison of Dithered 
and Chaotic Sigma-Delta Modulators, 44:4, pp. 227-244 
(1996) 


Engler, D. (see Nelson, P. A.). 44:11, pp. 990-1007 (1996) 
Er, M. H. (see Zhang, Ming). 44:9, pp. 729-736 (1996) 


Fahy, Frank J. (see Holland, Keith R.). 44:1/2, pp. 23-36 
(1996) 


Foss, Richard and Mosala, Thabo. Routing MIDI Messages 
Over Ethernet (F), 44:5, pp. 406-415 (1996) 


Friedrich, Robert (see Dietz, Martin). 44:1/2, pp. 58-72 
(1996) 


Geaves, G. P. Design and Validation of a System for Select- 
ing Optimized Midrange Loudspeaker Diaphragm Profiles, 
44:3, pp. 107-118 (1996) 


Gerzon, Michael (see Craven, Peter). 44:9, pp. 706-720 
(1996) 


Granier, Emmanuel, Kleiner, Mendel, Dalenback, Bengt- 
Inge, and Svensson, Peter. Experimental Auralization of Car 
Audio Installations, 44:10, pp. 835-849 (1996) 


Hamada, H. (see Nelson, P. A.). 44:11, pp. 973-989 (1996) 
— — (see Nelson, P. A.). 44:11, pp. 990-1007 (1996) 


Hammershgi, Dorte (see M@ller, Henrik). 44:6, pp. 
451-469 (1996) 


Harrison, Jeffrey. An Integral Limitation upon Loudspeak- 
er Frequency Response for a Given Enclosure Volume, 
44:12, pp. 1097-1103 (1996) 


Holland, Keith R., Fahy, Frank J., and Newell, Philip R. 
The Sound of Midrange Horns for Studio Monitors (ER), 
44:1/2, pp. 23-36 (1996) 

— — and Morfey, Christopher L. A Model of Nonlinear 
Wave Propagation in Horns, 44:7/8, pp. 569-580 (1996) 


Horner, B. Andrew (see Cheung, Ngai-Man). 44:3, pp. 
130-147 (1996) 


— —. Computation and Memory Tradeoffs with Multiple 


1225 


| ee t 
a = 
: , - -" pa 7 “ 
“ : ; ee : 


Wavetable Interpolation, 44:6, pp. 481-496 (1996) 
— — (see Chan, San-kuen). 44:7/8, pp. 581-592 (1996) 


Hunt, Andy (see Kirk, Ross). 44:3, pp. 119-129 (1996) 


Huopaniemi, Jyri (see Valimaki, Vesa). 44:5, pp. 331-353 
(1996) 


Huynh, Cam-Loi (see Leventhal, Les). 44:10, pp. 850-863 
(1996) 


Ih, Jeong-Guon (see Jeong, Hyuk). 44:4, pp. 245-257 
(1996) 


Janosy, Zoltan (see Vialimaki, Vesa). 44:5, pp. 331-353 
(1996) 


Jensen, Clemen Boje (see Mller, Henrik), 44:6, p. 451-469 
(1996) 


Jeong, Hyuk and Ih, Jeong-Guon. Harmonic Balance 
Method for Estimating the Nonlinear Parameters of Electro- 
dynamic Direct-Radiator Loudspeakers, 44:4, pp. 245-257 
(1996) 


Karjalainen, Matti (see Valimaki, Vesa). 44:5, pp. 331-353 
(1996) : 


Kelly, Jonathan (see Scott, Jonathan). 44:4, pp. 258-265 
(1996) 

Kirk, Ross and Hunt, Andy. MIDAS-MILAN: An Open 
Distributed Processing System for Audio Signal Processing, 
44:3, pp. 119-129 (1996) 


Kleiner, Mendel (see Granier, Emmanuel). 44:10, pp. 
835-849 (1996) 


Klippel, Wolfgang. Modeling the Nonlinearities in Horn 
Loudspeakers, 44:6, pp. 470-480 (1996) 

— —. Nonlinear System Identification for Horn Loudspeak- 
ers, 44:10, pp. 811-820 (1996) 

— —. Compensation for Nonlinear Distortion of Horn 
Loudspeakers by Digital Signal Processing, 44:11, pp. 
964-972 (1996) 


Le Tourneur, G. (see Mahieux, Y.). 44:5, pp. 365-372 
(1996) 


Leembruggen, Glenn (see Scott, Jonathan). 44:4, pp. 
258-265 (1996) 

— — and Connor, David. Design and Commissioning of 
Sound Reinforcement Systems for the Australian Parlia- 
ment—A Holistic Approach, 44:10, pp. 821-834 (1996) 


Leventhal, Les and Huynh, Cam-Loi. Analyzing Listening 
Tests with the Directional Two-Tailed Test, 44:10, pp. 
850-863 (1996) 


Lim, S. M. (see Tan, B. T. G.). 44:1/2, pp. 3-15 (1996) 


1226 


INDEX TO VOLUME 44 


Lipshitz, Stanley P., Scott, Tony C., and Salvy, Bruno. Ad- 
dendum to “On the Acoustic Impedance of Baffled Strip Ra- 
diators” (L), 44:10, p. 864 (1996) 


Mahieux, Y., Le Tourneur, G., and Saliou, A. A Microphone 
Array for Multimedia Workstations, 44:5, pp. 365-372 
(1996) 


Marshall, L. Gerald. An Analysis Procedure for Room 
Acoustics and Sound Amplification Systems Based on the 
Early-to-Late Sound Energy Ratio, 44:5, pp. 373-381 (1996) 


Meller, Henrik, Sgrensen, Michael Friis, Jensen, Clemen 
Boje, and Hammershgi, Dorte. Binaural Technique: Do We 
Need Individual Recordings?, 44:6, pp. 451-469 (1996) 


Moody, Miles (see Cao, Yuchang). 44:12, pp. 1084-1096 
(1996) 


Morfey, Christopher L. (see Holland, Keith R.). 44:7/8, pp. 
569-580 (1996) 


_ Mosala, Thabo (see Foss, Richard). 44:5, pp. 406-415 


(1996) 


Nelson, P. A., Ordufia-Bustamante, F., and Hamada, H. Mul- 
tichannel Signal Processing Techniques in the Reproduction 
of Sound, 44:11, pp. 973-989 (1996) 

— —, Ordujfia-Bustamante, F., Engler, D., and Hamada, H. 
Experiments on a System for the Synthesis of Virtual Acous- 
tic Sources, 44:11, pp. 990-1007 (1996) 


Newell, Philip R. (see Holland, Keith R.). 44:1/2, pp. 23-36 
(1996) 


Ordufia-Bustamante, F. (see Nelson, P. A.). 44:11, pp. 
973-989 (1996) 
— — (see Nelson, P. A.). 44:11, pp. 990-1007 (1996) 


Pennycook, Bruce. Audio and MIDI Markup Tools for the 
World Wide Web (PF), 44:4, pp. 290-296 (1996) 


Pilko, George (see Dimitri, Danyuk). 44:9, pp. 721-728 
(1996) 


Poletti, M. The Design of Encoding Functions for Stereo- 
phonic and Polyphonic Sound Systems, 44:11, pp. 948-963 
(1996) 

Popp, Harald (see Dietz, Martin). 44:1/2, pp. 58-72 (1996) 
Saliou, A. (see Mahieux, Y.). 44:5, pp. 365-372 (1996) 
Salvy, Bruno (see Lipshitz, Stanley P.). 44:10, p. 864 (1996) 
Sandler, Mark (see Dunn, Chris). 44:4, pp. 227-244 (1996) 


Schulz, Donald. Improving Audio Codecs by Noise Substi- 
tution (ER), 44:7/8, pp. 593-598 (1996) 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


oe ee 
ee ee 
——— 
| 
es | 
_ Ee 


Scott, Jonathan, Kelly, Jonathan, and Leembruggen, Glenn. 
New Method of Characterizing Driver Linearity, 44:4, pp. 
258-265 (1996) 


Scott, Tony C. (see Lipshitz, Stanley P.). 44:10, p. 864 
(1996) 


Seidel, Felicity and Staffeldt, Henrik. Frequency and Angu- 
lar Resolution for Measuring, Presenting, and Predicting 
Loudspeaker Polar Data, 44:7/8, pp. 555-568 (1996) 


Sessler, Gerhard M. Silicon Microphones (ER), 44:1/2, pp. 
16-22 (1996) 


Shelton, Tim and Cohen, Elizabeth A. Presidents’ Message 
(E). 44:12, p. 1083 (1996) 


Sgrensen, Michael Friis (see Mller, Henrik). 44:6, pp. 
451-469 (1996) 


Sridharan, Sridha (see Cao, Yuchang). 44:12, pp. 
1084-1096 (1996) 


Staffeldt, Henrik (see Seidel, Felicity). 44:7/8, pp. 555-568 
(1996) 


Start, Evert W. (see van der Wal, Menno). 44:6, pp. 
497-507 (1996) 


Svensson, Peter (see Granier, Emmanuel). 44:10, pp. 
835-849 (1996) 
Tan, B. T. G. and Lim, S. M. Automated Parameter Opti- 
mization for Double Frequency Modulation Synthesis Using 
the Genetic Annealing Algorithm, 44:1/2, pp. 3-15 (1996) 


ten Kate, Warner R. Th. Compatibility Matrixing of Multi- 
channel Bit-Rate-Reduced Audio Signals, 44:12, pp. 
1004-1119 (1996) 


Valimaki, Vesa, Huopaniemi, Jyri, Karjalainen, Matti, and 
Janosy, Zoltan. Physical Modeling of Plucked String Instru- 
ments with Application to Real-Time Sound Synthesis, 44:5, 
pp. 331-353 (1996) 


van der Wal, Menno, Start, Evert W., and de Vries, Diemer. 
Design of Logarithmically Spaced Constant-Directivity 
Transducer Arrays, 44:6, pp. 497-507 (1996) 


Zhang, Ming and Er, M. H. An Alternative Algorithm for 
Estimating and Tracking Talker Location by Microphone Ar- 
rays (ER), 44:9, pp. 729-736 (1996) 


Statement of ownership, management, and circulation required by the 39 United States Code 3685: 
JOURNAL OF THE AUDIO ENGINEERING SOCIETY 


Published monthly, except January/February and July/August when published bimonthly, by the Audio Engineering Society, 60 East 42nd 
Street, New York, New York 10165-2520. Publications office: 60 East 42nd Street, New York, New York 10165-2520. Editor: Daniel R. 


von Recklinghausen. Executive Editor: Patricia M. Macdonald. Owned by the Audio Engineering Society (a scientific organization), 
60 East 42nd Street, New York, New York 10165-2520. Known bondholders, mortgagees, and other security holders owning or holding 


1 percent or more of total amount of bonds, mortgages, and other securities: None. 


Total number copies printed: average number copies each issue during preceding 12 months, 15,000; single issue nearest filing date, 
15,000. Paid circulation: a) to term subscribers by mail, carrier delivery or by other means—average number copies each issue during 


preceding 12 months, 12,169; single issue nearest to filing date, 12,136. b) Sales through agents, news dealers, or otherwise—average 
number of copies each issue during preceding 12 months, 0; single issue nearest to filing date, 0. Free distribution by mail, carrier delivery, 
or by other means—average number copies each issue during preceding 12 months, 0; single issue nearest to filing date, 0. Copies not 
distributed (office use, left over, unaccounted for, spoiled after printing)—average number copies each issue during preceding 12 months, 
2,831; single issue nearest to filing date, 2,864. Total number of copies distributed—average number copies each issue during preceding 


12 months, 12,169; single issue nearest to filing date, 12,136. 


J. Audio Eng. Soc., Vol. 44, No. 12, 1996 December 


(Signed) Patricia M. Macdonald, Executive Editor 


1227 


Po ee - 
ee 
i 
e 
i 
j eee Ee 
! ee 
4 
r *“y Fs PA rs be oie = a oe 4 . 
os) ee Sie oe 7 ea oe bg ti ea 5 oe 3 roy: fg s : . —_—, . 
1s ge oe SRNR, apo” “og 
ep ; ey f: oe i aE ae ens ies i ig he) og 
Oo peers tno Ro Eger ess cei a a 


